A comparative study of the remodeling and integration of a novel AuNP-tissue scaffold and commercial tissue scaffolds in a porcine model.
The extracellular matrices of a variety of human and animal tissues have been utilized as scaffold materials for soft tissue applications including hernia repair, dermal grafts, and tendon, ligament, and cartilage reconstruction. While these biological scaffolds are expected to demonstrate superior tissue integration, there is very little evidence documenting the properties and behavior of these materials in vivo. This in vivo study investigated four biological scaffolds: two commercially available (a moderately crosslinked scaffold and a noncrosslinked scaffold) and two novel porcine diaphragm biological scaffolds (one with and one without the incorporation of gold nanoparticles). The scaffolds were implanted in a porcine model and evaluated over 1, 3, and 6 months. The moderately crosslinked scaffolds demonstrated the least cellular infiltration and evidence of fibrosis. The noncrosslinked scaffolds demonstrated the greatest cellular infiltration, but these scaffolds were delaminated and exhibited a rapid loss of integrity. The porcine diaphragm scaffolds with and without nanoparticles showed evidence of tissue remodeling and cellular infiltration, with no evidence of encapsulation. While there were no significant differences in the performance of the two novel scaffolds, the gold nanoparticle scaffold typically exhibited higher cellular infiltration. This study demonstrated the potential biocompatibility of a gold nanoparticle-tissue scaffold.